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Biophysics in the University of 
Oxford comments: “Diamond will 
provide a tremendous boost for 
UK research activities both in the 
life sciences and in the physical 
sciences.  In particular the three 
macromolecular crystallography 
beam lines will allow adventurous 
research into new problems and in 
the assistance of structure-based 
drug design programs.”
Diamond aims at becoming 
‘the best medium-energy 
X-ray source in the world’
While the analysis of crystal 
structures of otherwise 
difficult- to-study protein 
complexes is among the most 
widely known applications of 
synchrotron light, other areas 
of structural biology will benefit 
as well. For example, “there are 
exciting new applications being 
developed for structural molecular 
biology using synchrotron 
radiation circular dichroism 
(SRCD) spectroscopy to examine 
the structure, function and 
dynamics of proteins in solution,” 
says Bonnie Wallace from 
Birkbeck College London, who 
has already used the Daresbury 
facility for CD spectroscopy.
“The UK is a world leader in 
this area and Diamond should 
enable us to continue to make 
new discoveries with this 
technique. Our own work has 
been to develop SRCD for use in 
structural and functional genomics 
programmes,” Wallace concludes.
Michael Gross is a science writer based 
at Oxford. He can be contacted via his 
web page at www.michaelgross.co.uk
Ring cycle: An aerial view of the build-
ing housing the new synchrotron facility.Q & A
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and Optometry at the University 
of California, Berkeley. He has an 
appointment in the Helen Wills 
Neuroscience Institute and is 
affiliated with the Departments of 
Biophysics and Bioengineering 
at Berkeley. Following an 
undergraduate degree in biology, 
he completed a professional 
program in optometry and then 
obtained a PhD in biophysics 
at the University of California, 
Berkeley. His initial faculty 
appointment was also at Berkeley 
where he has remained for his 
entire professional career. He 
has had short term appointments 
at Osaka University in Japan 
and at the University of Science 
and Technology in China. He 
spent a year as a Visiting Fellow 
of Trinity College, University of 
Cambridge, England, working in 
the Physiological Laboratory. His 
research interests have ranged 
from biophysical and biochemical 
studies of corneal tissue to 
behavioral investigations of visual 
perception to neurophysiological 
issues of development and 
plasticity and the neural basis of 
binocular vision. He has published 
extensively in these areas. His 
current research interest concerns 
the relationships between 
metabolic and neural factors in 
the cerebral cortex. This work has 
direct implications for functional 
magnetic resonance imaging. 
What drew you to science? 
I grew up in the Midwest with 
predominant interests in sports. 
At the end of my undergraduate 
years, I thought I should have a 
practical trade and completed 
an optometry program. During 
this period, I realized that I 
had limited enthusiasm for 
dealing with the public and for 
conducting repetitive clinical 
procedures, even though I had 
and have great regard for gifted 
clinicians. Fortunately, I was 
able to participate in a research 
project during this period and it paved the way for my entry into 
graduate school. During graduate 
school, I had the idealistic view 
that scientific discovery was 
a pure and exciting pursuit. 
Although the idealism has been 
tempered by experience, the 
career path choice was an ideal 
one for me. 
What scientific figures 
have influenced you? 
During graduate school, I was 
extraordinarily lucky to have 
been part of a very active vision 
research environment. There 
was an axis of cooperation and 
competition between groups at 
UC Berkeley and the University 
of Cambridge, England. There 
were exchanges between 
the institutions and graduate 
students were exposed to 
enlightening and often heated 
discourse. The contributions of 
Alan Hodgkin and Andrew Huxley 
were prominent at the time. 
Later, at a dinner in Cambridge, 
Hodgkin, who was then Master 
at Trinity College, spoke of 
past Fellows of Trinity who 
had made significant scientific 
contributions. He noted Isaac 
Newton as “surely one of the 
brighter stars in Trinity’s galaxy”. 
My main mentor, then and 
later, was Horace Barlow, who 
evolved out of this environment. 
Barlow’s great grandfather was 
Charles Darwin, which was 
both a privilege and a burden. 
In any case, Barlow made 
numerous original and important 
contributions in sensory 
physiology. In any situation, he 
always seems to come up with 
the critical question or comment. 
The other individuals who 
influenced much of my research 
were David Hubel and Torsten 
Wiesel, who did a lot of the 
neurophysiological ground work 
in central visual pathways. 
What advice would you give 
to someone starting their 
career? Assuming an academic 
career path, it is most important 
at the beginning to keep your 
eye on the ball. Give careful 
thought to the current status 
of your field. Your choices, of 
course, will be heavily influenced 
by your graduate student and 
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Since the invention of the 
microscope, its potential 
as an image source 
was seized on almost 
immediately by the inventors 
of photography. Henry Fox 
Talbot made the world’s first 
photomicrograph in 1835. And 
the value and aesthetics of 
photomicrography have been 
valued ever since. In a now 
long-running celebration of 
the field, the Wellcome Trust 
in London has just opened its 
latest exhibition of selected 
photomicrograph images, a 
number of which are shown 
here (right).
Clockwise from the top 
left, they include: the stem 
of a marrow plant showing 
the fluid transport systems. 
Plants separate the transport 
of food and water — the 
heavily reinforced xylem for 
water, and the phloem system, 
with its own in-built filters 
(sieve plates), for food. In this 
longitudinal section (a light 
micrograph by Spike Walker), 
the red bands show the 
reinforcing structures in the 
xylem, and the lighter brown 
vertical bands across the 
vessels at the top of the image 
show the sieve plates arranged 
at intervals along the phloem.
The next image shows one 
of the scourges of Westerner’s 
health; colon cancer cells 
in cell culture, pictured in a 
colour-enhanced scanning 
electron micrograph by Annie 
Cavanagh and Dave McCarthy.
The following image shows 
a cluster of special nerve cells 
called cerebellar granule cells, 
growing in culture (confocal 
micrograph by Ludovic Collin). 
When placed in a dish covered 
in a particular protein, they 
send out long projections as 
they would in the developing 
brain.
The next image shows detail 
of a teasel flower bud and the 
complex pattern that controls 
the layout of the flowers (light 
micrograph by Spike Walker).
Light fantasticpostdoctoral experience. It is 
important to stay close enough 
to your background to facilitate 
continuity and, at the same time, 
to take a different path that 
demonstrates originality and 
growth. The choice of research 
problems to address is obviously 
crucial. There will be many 
distractions and it is necessary 
to be a good citizen and accept 
responsibilities but also to stay 
focused and productive on the 
research path. All of this is, of 
course, completely obvious. 
What hindrances do you see 
for the productive conduct 
of science? There are the 
global issues — how societies 
decide what proportion of their 
resources they will allocate to the 
conduct of creative scholarship 
and scientific research. My own 
view is biased, of course, by my 
commitment to this area. But 
I think that the experience of 
modern technologically oriented 
societies tells us that overall 
economic welfare is heavily 
dependent on innovations based 
on theoretical and applied 
research. So investments in the 
research enterprise are generally 
very beneficial. At a local level, 
there are numerous bureaucracies 
that spring up and seem to 
grow in unchecked ways. Rules 
and restrictions are constantly 
added without justification and 
they can interfere with scientific 
progress. Unfortunately, some 
of this bureaucracy is initiated, 
propagated and supported by failed former scientists. I think 
the best way to offset this 
negative influence is for active 
scientists to devote some time to 
administrative chores. Admittedly, 
there is a difficult balance to 
establish. 
What important questions 
need to be addressed in your 
field? The advent of single 
neuron electrophysiology brought 
great promise of advances 
concerning basic mechanism 
of sensory systems. There has 
been considerable progress 
in this area. The original work 
considered neural circuits 
according to functional needs of 
animals. A classic paper “What 
the frog’s eye tells the frog’s 
mind” by Lettvin, Maturana, 
McCullogh and Pitts (Proc. Inst. 
Radio Eng. (1959) 47, 1940–1959) 
epitomized this approach. Later 
work emphasized the neural 
transduction between external 
space and conscious perception. 
The bridge in this case is the 
receptive field, and attempts have 
been made to link the activity of 
single cells to perceptual events, 
for example “Single units and 
sensations: a neural doctrine 
for perceptual psychology?” 
by Horace Barlow (Perception 
(1972) 1, 371–394). In nearly 
all the classical work, visual 
stimuli consist of simple edges, 
contours, or patterns that can 
be generally very well specified. 
This approach has the obvious 
limitation that real world visual 
patterns are not included. Recent 
attempts have been made to use 
images of real scenes as stimuli. 
The problem here is that these 
stimuli can only be specified in 
a vague manner. I believe that 
the next wave of progress in 
sensory physiology will require 
solutions that provide specific 
and quantitative descriptions 
of appropriate and complicated 
stimuli. Another relatively 
recent approach is non-invasive 
imaging. This also has promise if 
spatial and temporal resolution 
can be improved. 
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